resistance and reduce beta cell insulin mRNA levels, beta cell insulin content and in vitro and in vivo insulin release [9, 10, 11, 12, 13] . Long-term exposure to the combination of calcineurin inhibitors and corticosteroids will lead to beta cell death in sensitive recipients. In an ideal world we would avoid these diabetogenic agents, but alternative therapies (see Table 1 ) are unfortunately still poorly validated for use in the first 3 months after transplantation. This is because the number of patients exposed remains small, because they have typically been used alongside rather than in place of calcineurin inhibitors, and because long-term follow up is lacking. The dilemma is at its most acute with islet transplantation, which has been revolutionised by the success of the Edmonton protocol [14, 15] . A major factor in its success is preservation of beta cell viability and function, and the use of non-diabetogenic immunosuppressive therapy has played a key role in this. Corticosteroids are avoided but tacrolimus was considered necessary, albeit at a low dose, while corticosteroids and calcineurin inhibitors continue to be used in whole pancreas transplantation. In other words we still do not have enough confidence in non-diabetogenic immunosuppressive regimens for whole-scale changes in primary immunosuppression.
How then might we reduce the incidence of posttransplant diabetes? Most patients who receive a solid organ transplant are exposed to calcineurin inhibitors and oral corticosteroids, yet only approximately 10% develop post-transplant diabetes. This suggests that it may be possible to focus the use of novel immunosuppressive strategies on patients in whom the risk of post-transplant diabetes is considered to be high. This approach soon runs into problems, however. To begin with, more than 20 different risk factors are proposed in the 25 studies that have reported risk factors for development of post-transplant diabetes. Of these, only Diabetes is a common complication of organ transplantation, with reported frequencies ranging from 3 to 45% of renal transplant recipients. The wide range around this estimate reflects differences between immunosuppressive regimens, differing definitions of post-transplant diabetes, and a failure to correct for the background incidence of diabetes mellitus in the transplant population. We analysed 352 renal transplant recipients who received calcineurin inhibitor (ciclosporin A or tacrolimus) and corticosteroid "double therapy" in our unit. We found that 9% of patients receiving ciclosporin A (12 mg·kg −1 ·day −1 ) and 11% of patients receiving tacrolimus (0.2 mg·kg −1 ·day −1 ) developed diabetes within 3 months of transplantation, as defined using the ADA criteria for diagnosis of diabetes, and still had diabetes 1 year after transplantation. This rate of approximately 10% is consistent with the published data, and confirms that posttransplant diabetes is a common problem. Diabetes has an impact on transplant outcome in terms of lifestyle restrictions and-although definitive studies are lacking-there are indications that patient and transplant survival are both adversely affected [1, 2] . How then can we minimise the impact of this problem?
Post-transplant diabetes has multiple causes, but the most important is the effect of immunosuppressive drugs on glucose control [3] . Corticosteroids induce insulin resistance by a range of mechanisms including decreased activation of muscle glycogen synthase, reduced insulin receptor density and affinity of insulin binding, and direct effects on the beta cell [4, 5, 6, 7, 8] . These effects are exacerbated by calcineurin inhibitors. Ciclosporin A and tacrolimus induce insulin increasing age and African-American or Hispanic, as opposed to European, extraction are generally agreed to be associated with a higher incidence of diabetes (reviewed in [16] ). Familiar risk factors for Type 1 or Type 2 diabetes, such as weight, family history of diabetes, and the HLA susceptibility alleles for Type 1 diabetes (DR3, DR4 and DQ2), do not feature consistently, underlining the separate aetiology of posttransplant diabetes, and demonstrating that reliable identification of at-risk patients prior to transplantation is not possible.
Clinically apparent CMV infection has also been identified as a risk factor for development of posttransplant diabetes. This is of particular interest because CMV infection can be prevented. The report by Hjelmesaeth et al. in this edition extends these observations by suggesting that clinically silent CMV infection is also a risk factor [17] . The patients studied formed part of a cohort of 173 consecutive non-diabetic renal transplant recipients. Post-transplant dia-betes mellitus was diagnosed using the OGTT, and only patients receiving ciclosporin-A-based triple immunosuppression who did not develop clinically significant CMV disease were included. Of 124 patients fulfilling these criteria, 63 did not develop CMV infection and 61 developed asymptomatic CMV infection as diagnosed by demonstration of CMV pp65 antigenaemia.
Clinical CMV disease is associated with significant morbidity and mortality. The European Best Practice Guidelines (EBPG) [18] acknowledge evidence supporting the use of a wide range of prophylactic therapies, of varying efficacy, in order to minimise the incidence of this significant complication of immunosuppressive therapy. With low-dose calcineurin-inhibitor-based double or triple therapy, as currently given to most solid organ transplant recipients, the incidence of CMV disease is low, and prophylaxis aimed at preventing clinically significant disease is only recommended in seronegative recipients of transplants from seropositive donors. If additional immunosuppression is used (ATG, ALG or OKT3), prophylaxis is then recommended also for seropositive-seropositive combinations. Pharmacoeconomic analyses conclude that CMV prophylaxis in donor positive-recipient negative combinations is the current preferred strategy [19] , but a recent analysis called for further trials to establish which prophylactic strategy is best [20] . These analyses consider only clinically significant CMV disease. The EBPG suggest that treatment of asymptomatic disease, detected by screening, is advisable to prevent spread of CMV infection and clinically significant disease. The suggestion that asymptomatic CMV infection predisposes to post-transplant diabetes adds an important new facet to this debate. Routine screening for asymptomatic CMV infection is not undertaken in most solid organ transplant recipients and analyses have not considered prevention of asymptomatic disease an important goal.
This relatively small report requires confirmation, but nonetheless raises the possibility that CMV prophylaxis may be a useful and cost-effective strategy for management of post-transplant diabetes. It should therefore prompt more detailed analysis of the role of CMV infection in the development of post-transplant diabetes, should remind us of the importance of nonimmunological factors as determinants of transplant outcome, and should keep alive the debate about CMV prophylaxis in solid organ transplantation. 
